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Mathematical Institute Tohoku University
Beurling .
Lax .
, Douglas (cf. [1])
Beurling-Lax .
[8] $\mathbb{R}^{2}$ Lax .
1(Beurling) $\mathcal{M}$ $L^{2}(\mathrm{T})$ $z\mathcal{M}\subseteq \mathcal{M}$ .
$z\mathcal{M}\neq \mathcal{M}\Leftrightarrow \mathcal{M}=qH^{2}(\mathrm{T})$ $(|q|=1)$
$H^{2}(\mathrm{T})$ $\mathrm{T}$ Hardy .
$\mathbb{R}$ .
2(Lax [4]) $\mathcal{M}$ $L^{2}(\mathbb{R})$ $e^{:\lambda x}\mathcal{M}\subseteq \mathcal{M}(\lambda\geq 0)$
.
$e^{:\lambda x}\mathcal{M}\neq \mathcal{M}\Leftrightarrow \mathcal{M}=qH^{2}(\mathbb{R})$ $(|q|=1)$
$H^{2}(\mathbb{R})$ $\mathbb{R}$ Hardy .
Lax Beurling Hoffinan




3 $L^{2}(\mathrm{T}^{2})$ $\mathcal{M}$ $\grave{\grave{\mathrm{a}}}$ $z\mathcal{M}\subseteq \mathcal{M},$ $w\mathcal{M}\subseteq \mathcal{M}$ $\mathcal{M}$
$L^{2}(\mathrm{T}^{2})$ . $z,$ $w$ $\mathrm{T}^{2}$ .
$V_{z}$ $f\in \mathcal{M}$ $V_{z}$ f=PldMzP f $\mathcal{M}$
. (P $\mathcal{M}$ , $M_{z}$ $z$ ) $V_{w}$
. $V_{z},$ $V_{w}\in B(\mathcal{M})$ .
4( [8]) $\mathcal{M}$ $L^{2}(\mathrm{T}^{2})$ . $V_{z}V_{w}^{*}=V_{w}^{*}V_{z}$
(i), (ii), (iii) .
(i) $\mathcal{M}=\chi_{E}L^{2}(\mathrm{T}^{2})\oplus\chi_{F}\phi H_{z}^{2}(\mathrm{T}^{2})$ $(|\phi|=1, E\cap F=\emptyset, F=A\mathrm{x}\mathrm{T})$
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(ii) $\mathcal{M}=\chi_{E}L^{2}(\mathrm{T}^{2})\oplus\chi c\psi H_{w}^{2}(\mathrm{T}^{2})$ $(|\psi|=1, E\cap G=\emptyset, G=\mathrm{T}\cross B)$
(iii) $\mathcal{M}=qH^{2}(\mathrm{T}^{2})$ $(|q|=1)$
$H_{z}^{2}(\mathrm{T}^{2})$ $z$ $L^{2}(\mathrm{T})$ $w$ $H^{2}(\mathrm{T})$ $..\sim$
. $H_{w}^{2}(\mathrm{T}^{2})$ . $H^{2}(\mathrm{T}^{2})=H^{2}(\mathrm{T})\otimes H^{2}(\mathrm{T})$ .
$L^{2}(\mathrm{T}^{2})$ $\mathbb{Z}^{2}$ $z$
.




$\mathbb{R}^{2}$ 4 . Lax
.
5 $L^{2}(\mathbb{R}^{2})$ $\mathcal{M}$ , $s,$ $t\geq 0$
$e^{isx}\mathcal{M}\subseteq \mathcal{M},$ $e^{ity}\mathcal{M}\subseteq \mathcal{M}$ . $\mathrm{T}^{2}$
$S_{s}$ $T_{t}$ $\mathcal{M}$ $e^{isx}$ $ty$ .
4 .
6([6]) $\mathcal{M}$ $L^{2}(\mathbb{R}^{2})$ .
$s,$ $t\geq 0$ $S_{s}T_{t}^{*}=T_{t}^{*}S_{s}$ (i), (ii), (iii)
.
(i) $\mathcal{M}=\chi_{E}L^{2}(\mathbb{R}^{2})\oplus\chi_{F}\phi H_{x}^{2}(\mathbb{R}^{2})$ $(|\phi|=1, E\cap F=\emptyset, F=A\mathrm{x}\mathbb{R})$
(ii) $\mathcal{M}=\chi_{E}L^{2}(\mathbb{R}^{2})\oplus\chi c\psi H_{y}^{2}(\mathbb{R}^{2})$ $(|\psi|=1, E\cap G=\emptyset, G=\mathbb{R}\cross B)$
(iii) $\mathcal{M}=qH^{2}(\mathbb{R},dx)\otimes H^{2}(\mathbb{R},dy)$ $(|q|=1)$
$H_{x}^{2}(\mathbb{R}^{2}),$ $H_{y}^{2}(\mathbb{R}^{2})$ .
$H_{x}^{2}(\mathbb{R}^{2})=L^{2}(\mathbb{R}, dx)\otimes H^{2}(\mathbb{R},dy),$ $H_{y}^{2}(\mathbb{R}^{2})=H^{2}(\mathbb{R}, dx)\otimes L^{2}(\mathbb{R}, dy)$
$H_{S}$ $S_{s}$ . $H_{S}$ $D(Hs)$ densely defined
closed symmetric operator, $Hs$ $D(Hs)$ $x$
.
$V_{x}$ $Hs$ Caley .
$V_{x}=c(Hs)=(Hs-iI)(Hs+iI)^{-1}$ ,
$V_{x}$ $(x-i)/(x+i)$ $\mathcal{M}$ $V_{x}$ $\mathcal{M}$
. $V_{y}$ $T_{t}$ $\mathcal{M}$
.





$S_{s}T_{t}^{*}=T_{t}^{*}S_{s}$ for any $s,$ $t\geq 0$ $V_{x}V_{y}^{*}=V_{y}^{*}V_{x}$ .





$U$ : $H^{2}(\mathbb{R},dx)\otimes H^{2}(\mathbb{R},dy)arrow H^{2}(\mathrm{T}^{2})$
$U$ : $H_{x}(\mathbb{R}^{2})arrow H_{z}^{2}(\mathrm{T}^{2})$
$U$ : $H_{y}(\mathbb{R}^{2})arrow.H_{w}^{2}(\mathrm{T}^{2})$ .




2 . $\mathbb{R}^{N}$ $\mathrm{T}^{N}$
$\mathrm{T}^{N}$ , $N=2$
$z_{k}$ Vk=P MzkP , .
3 .











$H^{2}(\mathrm{T})$ . $H^{2}(\mathrm{T}^{3})\equiv H^{2}(\mathrm{T})\otimes H^{2}(\mathrm{T})\otimes H^{2}(\mathrm{T})$ . $\phi_{i}$




$z_{1},$ $z_{2},$ $z_{3}$ .
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